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JL, #3HH claclfe <He)M g^o)] Tfll ^u. #eflolB 

£ 4 
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s"-^ #Tr3i*fl ^lS.^ ^^{Nonviolation ferroelectric memory device} 

51 3a ^ £ 3bb ^efl 7l#ofl n}^ #«-a}^ nfl^e! #*\si\ q-E]- 

S. 4fe ^<H1 ^l2.e] M-B)-^ #^-51. 

£ 5fe £ 4°fi mc^^ ^ o^]o) ^.s.^. u|-E)-vg ^) ^-H^E. 

£ 7^ £ 5<H1 £^1^ -g-^c^ uflol wlB e}o] = <y ^c^«.o) ^ q.^ 
Ml sISSL. 

£ 8^r £ 5<H] 5^5} -g- -!=..£ oil ^ «1H Jf <sj- a^ 33.3. ^bJ. 
\H 3 3.51. 

^ 9^ £ 4ofl 51*1*1 #^-£o,)A-| ^ AjBH ^ Aj-^j M-Bf-fl 5]S 

51. 
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£ 10^: £ 4<H] £ ^ofl CCf^ 1-*)^ DflS.E] Sl-olH 

51 12 ^ 51 13^ 51 4<H1 51 t^£iAi 71] 1 a] J: v]3.x^\ « ^ *fl2 -tlJL ^ 
sui #42] tfxfl ^eKl WL/#3HH PL t^-?-* M-b}-\£ 

51 14^ 51 12 ^ 51 13°fl 51*1 £ $|l=eKl WL/€3HH. 5^ PL ^^^-^ ojAjA] 
<^ ^<M1 i+Ej-yB 33-51. 

s. 15^ £ 14^1 51 *m ^^e^-oi ^s-jf eH d J:£. 

51 16£r 51 12 ^ £ 13<=H] 5=Al€ 3^BK1 WL/#efl°]H. ^ PL ^ 

£ 17^ £ 16°fl 51 a] ^ ^ ^*M: M-^^ ^o]t^ H . 

51 18^ 51 12 ^ 51 13^1 £>M€ l-^-iofl^ X\jl v]^ ^-jr ^*Rr 4 
^ aJJl ^5L^«- ^ *}x\S\ 3)3.# v}i=J.^ 5)3.51. 

51 19^ 51 12 ^ 51 13<^1 51^]^ «-51<HH ^2 ^S. t)3.t\ ^-J=~^ ^ ^ 4 
^ *1]2 *\3L c] 3 C^ Aj-A-fl 5}sL-i- M-E}^ 3} 3. 51. 

51 20^ 51 12 * 51 13<=H1 51 a] ^ #4-51°lH 7)]o)^ ^<S£<#^r 7))o]B. 
^Ml ^£}\R 51S.51. 

51 2l£r 51 14°fl 51 A] si ^5ie1-o] i]]o)o}£ 14^^ ^51. 
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£ 22^ £ ^ 1:^^ rHlael 4^ *H <=■)}« M-e}\E 

£ 23^ ^ofl 14= 1-^^ 7J- 0.^^ u\]2.zJ[ SE ^1 M"Br 

£ 24^ v\}3.£\ a|H s\S, ^ = efl>i ^# 

^M) M-^^fl "51. 

£ 25^- £ 24^1 M-^oiiAi o^efl^ s]it M-Ef\H 

£ 26£r £ 24^ M.^]^ o]£j|a efl^o] AVx-fl Sis.* 

£ 27^ £ 24^1 M^oflAl ^#^fs] ^ 5) Sf u|.i=)-ufl 

£ 28^r £ 24°fl SAjsl ^ = efl>i ^o] 5)^0) q-Ej-tfl EM*] c 

<?l/#eflolH s^-o] c]st:-l7> € <^3H c^ofl afl^sH, aijt c] 3 c1 

^-i- ¥7fls q-¥<H *)H«-<>11 ^3-1- ^ a]s ^>^m ^ 91^ 

ojaV*) o. S #-f}-*l*f| ^12-^ (Ferroelectric Random Access Memory; FRAM) 

^ ^ ^(Dynamic Random Access Memory; DRAM)*}- al^*r cfl o] b\ ^s] #£1- 
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<30> FRAM^ DARM^f Tjsj -ft-A]-^ f2t 71^^]-^ ^s^EiS] 

<32> 7J-^^S] ^l^Efl^A)^ ^^o)! o}sfl o. 7 ]^ «-^-o] ^7j)# ^5HS # 

<33> ^-n-^i^l ^12.^1 A &£: £ 1^ d, a #*fi» zj-zj- i, o^-S. tfl-g-Aj^ 7)<^ 

< 34 > o]^ ; ^efl 7l#ofl rrj-g. 1:^^ 7 0 ^^^)l ofls.^ #*1* £^ 

<36> €-$^M§ Tj-^-^^l nfls.el^ ^ ^o. ; Q^Sls. «1h £}-<?} BL^, ^lB. 

<y M = efl<y^- efo] BL ofl <^^£)^ B^^l^Ei Tl^, ^ # is} 

#-fj-*l*)l t^aIeI FC1» 
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<37> olssf ^-o] ^Efl 7l#ofl 7 <Kr^*fl ^3-3 cflolE-1 <a# 

a £^^r ^S^H 

<38> £ 3a^ #efl 7l^^] aj-^. £-$$vg #-fr#^l ^12-3 2-= (write 

mode)^ ^-g- i+e^ ^olnj^ojcf. 

<39> nj;^ 2.= <?1 W^tt ^ ^Hl" 41 S CEB7> tfro) efl^ofl 

<40> o]g\- Qo] = WL°1 *M efl^ ^l-Efll- -R-*l*r3i oife -^<?> «fl^ #efl°lH Br 

<4i> zz.e)ji ^3 1 0 5i7l ^«fl «1H e^-oj BL°fl £ r °l 31 H 

S.-?- 8flH&^ «3 3^ HH^-i DIN1- 
<42> ^, h] j= 5f<y BL^fl 5r r °l sflll ^Vs]-^, ^ = 5f<y WL°fl < el7 r £l^ ^]^7> 

71^*1^ FCHfe feBl 1 71^-^4. 
<43> n.?]JL t)]H 5}o] BL^fl s-f efl^g ^17>*>J1, *eflo]H Pl°\] *l7}3fe 

IIS.?} *}o} eflif Ais^l^, #-f}-^] ^sflAlEi FCl^fe fcsl 0 7l^tq-. 
<44> £ 3b^r ^Hfl 7l#ofl 4a 7j- 0.^^ d|]2.e| #*1<J} $71 2.= (read mode) 
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<45> £|JM1*1 ^ ^Hl- CEB* *r°l $M6\)x] efl^S. 

«1H e}o] BL o. s o. ^ ^«y-o.S ^^^^4. 
<46> zl^ji z)- a]H BL* *-S3M?l £j~§-, <H = efli# t]^S>JL, cls^^ <H 

<4?> Ajun^ ifl<q PL°fl sW ^l7>*><^ ^-fj-^sfl ufls.eH 

1 M tfl-§-*}^ cflolEil- sf-s] (destructive) ^ltlcf. 

<49> Olsq- ^O] S|-aZ]^ CflojE^, 31-31 3*1 Cfl O] B\ ^l^^l^^]^ 

o^fl Cf^- #^5>7fl 51 <H €^<8H*r ^ 1 & SL^r feBl 0 ^ ^! 

<50> ^, 3H^7> ^-f ^ £ 1^ *l^EflE]Al^ ^oflA^ej d°1M fS ^3 

^ ^4-^131, s>3]3*] ^ a *fM fS ^Sj^r ^-folcf. 

<5i> ti|.5H ^^Al^Vol ^4*!: ^ °fl -ffl^H ^1<H1 Aljr SEN7> %^j3}-£H 4Bi<g 

<52> o]«4 ^-o], ^^^sofl^ HHE1-I- €2fl^ tflol^S. ^Hl*fl°) ^>7l 

"fl-g-^l, «fl^ ^-E-SKl M *M 3QHSI ^3L# < ?l7>t}: -S-^ofl^ &}-<?] PL* 
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<53> o)S>\. ^ #Efl 7)^5] fcfl^ #-fr&*fl *\]S-£l &*)Si\ *&*} f>7>«H JL 

<54> ^-71 -g-^-i- sflm^M £ flJELeKl/l-^HH S}°J 1^315| 7> 

^e)sH is ^ efl oi fas] <q^ofl wfl^sl^ Aij: c^cl ojc*j_g. j= 7fls q.-^ ^H^- 

°fl 4^ <33-§- ^ %M^m 5^ 3H4. 

<55> 4I-7I *fl^S>7l W ^^-^/SeflolB 5}*1 ^ 

#<y ^ 21 7] nfl-g-ofl Cfs §^ tifl^l^S^ fl<= 

<56> 4>7l «^>7l fl^ S ^ ^H-Br, flJELeKl* ^- 

°JiLt} ^^A)^> ^ Al^l ^ ZL 7} #^*> ^U. tils sj-oi AlJl^ 

^ ^llf ^#^5}-^ #eflo] H Hfo]^ #^3sH 7lJi ( fls.eJ-oi ^-efloiH ef 

°JiiT4 °J^*1?J til^g). ^1^1 ^ofl ^efloiH eKl# x\?)7] nfl^l, ^ 

El til B ^^^1 5U<H^ S7l ^ ^ i,JE.Sl ^-Efl# ^^A^lJl, ^ P>^l-g: ^ 

<57> ^-71 S-^-g. ^^>7l -g- ^Sl uflS.El 

<58> ^ol 7j-0-^^l nflael ^ ^€ ^ oleflol 
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<6i> ^-71 H o] Z ]]o) mo] 7 0 v-^^^i oiis-^ ^afl ^e^-fr >^<5Rr 

<63> ^7] ^£L5}o] ^SC]^, ^>7l Z}- ^ <>| efl ^-JfLo] Q ^ofl tifl^jS]^ ^ 

<64> # 7 1 #efloie ^ <#y] A € <H3H ^^Hl tifl^lsl^ ^Hr^ 

<65> ^-7) ^-aj-g- ^*>7l ^-H-^^l ^£.3 

<67> #7l #-?r^l *\}2-?] €<H1 cflolE^l- 7^}jl 3M3» «W *lH 5] 
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<68> #71 S)S Ir^-Sj- 312]- v^SLS. #7l 4^7flSl #7l H <X *\o) 

<Hl #71 #-fr*i*ll nflasl ^4 #71 XH 515. ^ 4 6 )^1 

<69> #7l 4. 1:^-31 Zj-o-^^l nfls.^ ^ofl flS.^* ^*Rr ^JEL^ 

<?o> #7] ^ oieflol ^-s.o] zJ-B-^^1 #2fl°lB &t-oi# *i^*Hr § 

511 °1H H}*1 tl =7DH- i^>Sl, 
<71> #71 flS.^ cl^Dl^, #71 2j- ^ <X efl M.SLO] # 7 ] o] E-) H^ofl tfl-§-^ 

y o v ^°fl Bfl^lil^ 4^ XI 1 *m ^^°J clSDl; ^ #71 ^ oleflol «#ol 

#7| c-flolE-1 tf^ofl ^sf-fe « 0 >^1 uH^l^fe XI 2 >H«- ^-^ef^l 

<72> #71 SeflolH eftl cjacife, #7l ^ o^o] #7l cflolEi B^ofl cfl-§- 

*Hr y oHH «fl*13^- XI 1 e}^ ^3^; ^ #7l 4 ^elH 1^ 

^-ff-*Mi, #7l c-flolEi H^ofl ^*Hr « 0 >^o.S afl^s]^ XI 2 #eflo] S ej. 

< 73 > SEfV, #71 ^-g- iH^M -a ^^1 #*)^ ^ls.sl #*lfe, 

<74> 4-0] 7j-O.^Xl nflasl 4* 3£#*M 4^ ^ (Xeflol £ 

<75> #7l 7J-B-^X1 tflS-el iS^l tflolE-1* ^#5>J1 7-l#^ CflolEll- |] 7l ^ <X^3l 

<76> #t| «X^efli XH 
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<??> °J°1H1: AlJioii nj-e). o^^efl^ = » ^-*fl <g cH^efli sflJEL ^1JL# ^ 

<78> ^ *\}o] x\s.o\] nl-e}. ^-71 c^cefli tH^s} #^^1^1- Bfl^Kr <^H.5fli sfl*l; 

<79> sg} oloflol^- Alio)] nj-5]- #7] c^rLefl^ efl *1 ^ €°1 ^-fr ^#*> 

^ <=H = efl^ #o] ^# ^-g- if-*Rr 3* 

<80> 43 ^ 7]^ -§H4 -g- JL^l ^ ^-^-£^4 ^ 

<81> o]-B} t ^ Jf t^s} 0 ] ^ ^*H1* #4*1 il^*}^ 

<82> £ 4 ^ a. »vx$6\) 4^- ^^^1 nflS-El M-E^sH l-^-5lol c}. 

<83> l-fl^ #-fh^l #*1^, 4^ €-8: i^*}^f 4 #4 

(10)31}-, 4 ^-*Mr aflo^fe. T=l-2^*Hr afll 1±3L *]3.TZ\ ^ ^12 ^IJl 

2ci 1-4(20, 30) 4, ^ o]^])^o\] afe}- sfl^ uflo] wlH B}<?1€- *I^Kr ^ ^ 

40] ^( 40 )j4 j ^i^aij: iHgs]^., t^s], c^c] ^ ifli<g£ <H3M 5)3.1- 
°1 *i#3fe *IHS)5- 1-4(50)4, ^ ^ *1H 1-4(40)011 ^*fl *fl°J «1H 

BKH ^ C]]o]Eil- ^H^jiL l-^-(50)o)] ^i^>7lM- ^1^2)5. 1-4(50)^1 C-fl 

olEit- ^ o^eflol 1-^.(10)0.3. ^l^Rr «1^ DB» JL^H ^^l^. 

<84> °$7}*], ^ z\)o] 1-4(40)^ il o]^])o} 1-^.(10)4 *\}o]t] DB *}°}*\) 

<g#£U, 41 Us. 1-4(20)-^ l-4(40)ol ^ o^eflol 1- 

4(10)^1 alcfl ^ofl *g#3°l, clsc-1 1-4(30)^ oleflo] 1^(10)4 z\)o] 



64-13 



1020020077826 2003/5/20 

S\S. l-^-(50) A>olofl ^^^4 z£i£ t a] J: 1^(20) ^ ^12 ^Ji 

W(30)£ WL/#3MB PL ^<H1 ^r^€ slSf^. 

<86> ^ o^sflo] «.s.( 10 )^- 4^ 7 fl<i) ^ o] ^1 °1 l-^-(ll), *H<y wlH 

"ll<y ti]B &|-o] ^1^«-(12) ^ nfl<y wlH #<^Al Dfl<y «1 

B ^1^^(13)1- i^-tbcf. 

<87> xe. 6£r S. 5«fl #4-£^a^ ^ ^eflo] -g-^Qi) o] ^ ^SB. 

S^olcf. o^H^ H]j= 5} o] ( 0 pen bit line) ^ ^» -M^ 

<88> A^y. ^ o^jo) 4^0] ^ ^ o^ol ^-s. SCAUO-I- SL^sM 

<89> cf<^ ^tL i| o] Z ]]o] SCAUO^r, ^ = WL0??WLn4 #sfl°lB PL0??PLn 

°11 ^^^3., ^^tl- ^w. win 2}<>! SBLOofl ^ ^ MC0??MCn^, ^1<?1 

«1H MBLO^ ^*l*i<3- VSS ^>°H1 ! "^^H «1B ej-<?l SBLO^ #<iH] 4 

nfloi aje 2}oi MBLO^ ^fl-g- dE^Kr ^ff- 2,74 <$\3.+ NM1 ^ ^o] 

«1H h^-o] #n]~g- aijt MBPD^l ^ <$2.^ B^l^El NM1<H1 

^l^Kr ti]H ef^ #i=hgr <$3-^ B€*]^ NM2^, uje &}- 

■?! SBPD^l ttfe}- A 1 wlH e^-^L SBL0# ^*Kr #4£ 

^S.^ NM3^, ^M^lJ: SBSW1<H] cflo] U ]h MBLO^l ^ 

cflolEjl- a^u. w]e efo] SBLO^ll ^3 -£-5. €^*>^ ^5)*} «a£i B^£^1^e-| NM4^ ( 
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SBSW2°11 4^ a^h. h]b Ajjr SBPU^ ^Jfls zl-z^ &<$X\7) 

±r ^a. w]B e)-o] #<y ojlS.^ m€*]^Ei NM5« 
oo> aj 7 H , ^ a^b ^ o^efloi ^V7lt.V ^ ^ ^ e fl o] S CAU0 

oi> v\)o] a)E sj-oi MBLO^r tMs] ^ -^*H] cfltrfl 4^7fls] a^b u]H &(-<?] 

SBL0??SBLn-i- a-^b h]e eJ.o| S BL0°] ^^tf. 

< 92 > ^ 4^7H^1 -Hb u]e ej.oi ahew ai^ S BSW1 ^-l}^ a ^b h]h ^ 

aIJl SBSWl^: a]^ ^sfl HlB 5}<y ^>M-^1 a) B e}-^ SBLO^l 

3.7)3. #«a ^ 5a^. 

<93> B 7^r B 5^11 BA"|4g -g-^c^ ^0] eJ.o] ^JjLo} ^ 5)^.* M"E]- 

<94> ufloi « lB ^0] = <g ^0^(13)^ Tjfloi a]H ej-*l tIHaijt MBPUC^l 

^ aim Q9l MBL°fl ^ VPP B^r *M*l<y- VCC# ^]7>^ 3X]B^ b^*1 

<95> h]H #<3 ^1^-^(13)1- ^*Hr 2)2-^ H^l^E^ Hs)*>*l Ajofl uflol 

WIS E>o] MBL^- VPP SE^r #<^1 ^thar &t\- m 

<96> S. 8xr B 5ofl JEA)^ ^-B^H DflO] HlB ^-*> ^Ml M"E)- 

<97> Djjo] alB el-o] Jf*> alH-f-C 12)£r *flS! *lB El-o] Aljr mblC^I 4^ Si 

VPP B^r Sl^^ VCC^j- °fl<?] h]b MBL A>olo]l <£;gsj 2. 
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*}$r ^} H^^l^EiS. ^^cf. ^, nflo] y]E ^o] ^0^(12)* ^ 

*}^r slS-i H€*l^Ej7} € £r ^f-sl-s.^ t^SM nflo] ti ]B el-o] MBL°1] ^l^l 

< 98 > £ 9^ £ 4 oil ^ ^ ^Ml 5]£t M"^-^ JE^ 

ojcf. c^H^f- ^ufo] nflo] HlH ^©l MBL0°1] tfl^fl *lH ^5.7]- ^ ofl^ S. 

<99> ^ ^ -g-^-(40)^ a}em *H CSN, CSP^l £]*fl *1H5H *fl*l 

tilB e}-°l MBL^] ^ 3He1# ^ eh a] 0,5. c-flojEi DBS. *I#*Rr 71MH 

(transmission gate)5. t 2 -^ ^n^ti^l *)H 5)5.5. ^^M. 

<ioo> £ £ 4^1 £A]s} ^ofl "flS.&l 

<ioi> A^ti. e]-<y SBL^l ^1*1^ VSS°-5. ^el*>*l ofl°] ulH 5}<y MBL 

*i^*l<y- VCC^s. H^^l ^^-(tO, tl). 
<io2> ^ WL°fl #3HH ^ PLS.^ ^ ^ VPP^l °}7]-3L|3l(t2) , °)°]*\ , 

e}<=Q PL°fl VPPol ^l7>£]^ ^ ^ MCo)1 cflolE^V A^y. Hje 

SBL^l #^4. 

7} i3 ^ i^HCcell storage node)^ #^1^ -ffl^j p};*]^ ^M^l Qz%*\ 

°]t±. sth ^ = 5+^1 M WPo] 9}7}s\JL l-gflojB e}-°l PL°fl <£<y-*l<y- VPP 
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o] o]7l-S)7l^l^ ^( t 2) ^-1> *lJ± «1B e}o] ^cfo. a]^- SBPD7]. §>o} e fl^-g- -fr*] 
£}JL &7l nflg-oll, -t efllfi (ground level )S. 3i7\Q ^cf. 

<i04> oinfl, afloi u]H Brll MBL^ nflU «1H Bftl ^cfo. a]Jt MBPD7} f>}o) efl^ 

«>l7l «1H 2}H SBL^I ^i<y- efl^°>^ ^1^1 €4(t3). 

<i05> nflo] h]h ^11 MBL^) efl^ol \£o>*l^, 4Ui«* = 1H°11- SEN 7} s> 

o] eflt^o] s)oi oflo] B ]E e^-oi mb L o) 3^ o_ ^^H^l s]sfl ^€<=r(t4). 

<ioe> ^^^H-ofl ^sfl *Hll tilH 2}o] MBL^I ^ 3HEl7> ^&?>] *\2L «1H 

2^°J #£f£ *13l SBPD7> «H eflfoi s)<H a^h. tije e^-o] SBL o_ ^^]^<y- VSS^-S # 
cf£ S\JL, v\)o] tilB 2}H MBL^r ^11 «?! «1B 2}11 aIJ: MBPUC7} VPP 

# -fMSj-Ji 3X7] trfl-g-ofl VCC^B #^ €cKt5). #3WB 2f11 PL^ efl 

<io?> ^u. ti]E ej.o] a]Ji SBSW27]- ^ VPP* -#3HH , ^ 

w_ win 2f<y 413: SBPU^ eflt©! ^ VPP efl^B €°1*>^, €5. Jf^*g 51 

4(self boosting effect)^ ^«fl ^B ^3*1 ^IJ: SBSW2S} 3]*§°1 ^<y-^<y- VPPBcf 
^^S. -^(boosting) n?-eM ^« «1B Efo] SBL^I efl«]^- #°J- VPP 

<ios> Stb, ^)-EL2}H WL°1 VPP efl^^r -B-^ltl A iB «1B 21-11 SBL^l 

efl'iol VPP s]<H IfiB ^«fl ^JELeHl WL^ ;&<g- efl^o] 

^^^1^ VPPiicf ^iKboosting)^. ttj-eH #3HB eJ-11 PL o) 

VSS efl 1 !* #bIHH ^ = 2}- 11 WL^l ^<y-^<y- VPPJic} ^ ^«y-o.s. ^--u- 
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50M nfl^-ofl ^ MC^ tH^a^ FC°fl VPPol *H V £ 4 (hidden " 

l(VPP)" write)(t6). 

<i09> °}°\*\, ^]o)b\ DIN7> ^^51^, 5}<y mbl°1 HM^i DIN°fl sfl^ 

S}-^ *\<£ 31 ^l 5] Jl, ^ «. tilH sj-<?l ^3*1 -tlJL SBSW17> ^•y-^i'a- WP°-S. ?\°}is\ 
«1B MBL°11 ^ sfl^^-b ell ^*fl W 1S SBL°1 -g-^ 

^ ^4. ^ € MC£] TWiEi FC^l^r 3HEio]l sfl^Hfr 

sfl^ol ^^-^cl-( wr ite operation)(t7). °H , *1^5}*1 *\}S-B) i£ MCI" 

£ c-flolEil- rfAl ^^^-(restore) ^-§- ^*3t!:4. 

<no> 7fl^^> ^Tr, ^)^-5^«y WL^l #^1°1H 51-^ PLJ±4 ^ sfl 

<m> °1 °1 A i , «1H e}<>l SBL^ ^l*!^ VSS.2-S. H^*}-*1 nfl^l «1B ^<?1 

MBL-8: VCC-^-S ^B}*M1 ^nf( t 9). 

<112> £ 11^. £ 4°H a- ^^ol] itf^- £$|^M0 #-fr*l*ll °ll2.el #*1<3] E|£L ^ 

<ii3> ^ f a^u. HlH SBL-8: ^l^ VSS-^S H£|*>*1 win 5}<?1 MBL 

WCtO, tl). 

<iu> 3) = £K1 M e}-^ ^ WP°] <£7}s\ Ji(t2) , °H*| , 

#3l°lH ej.o] PL oi] ^<y.^oj. yppoi «y 7 >£l^ ^ ^ MCo1 ] c-flo]El7> A^ti. a]e 

B^^l SBL^l ^M^. 
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<iis> oj7H, ^JEL^ M €eflo]H efoj PL ^.cf ^<y-^^ ^HfRr o]^-^ ^ 
71 tRV 2n^(cell storage node)^1 #*B* €-8 1MM?l7l 

ojcf. gEth ^ = ef<y M ^ ^ VPP«>1 9}7}^jl ^o] PL ofl ^<y.^oj- ypp 

o] ^l7>s)7l^l^ ^-?>(t2) ^ y|H b^-o] #cf-gr ^ljr SBPD7} f>\o] ftx] 

9X7) nfl^ofl ( & i^ = 7> 3*] efl^(ground leveOS ^7l5j- ^t}. 

<iie> olufl ; uflo] w]B MBL^ efl^t-^ nflo] h] e e}oi a] jr. MBPD7> €?H e fl«§ 

o]7] nj|§.6fl ^w. alB 5}<y SBLSl ^oj- efl^nV^. ^-o>xl7fl ^tq-(t3). 

<H7> nflol tilH 5}«?1 MBL^ 3M 0 1 ^W^, 4jUt«SH. SHH-i- US. SEN7 r 

o] efl^o] s\o] Dflo] tilH ^.o] MBL^l efl«- |i^£f °l-g-*H ^tr4(t4). 

<ii8> ^fl^onffofl ^oj u|E MBL^l ^M^f ^g-*l ^s]^, v] 

<ii9> *f-^ > ^sfl nflo] H |E e].o] MB Lo fl ^ nflo]E^7> 

^MItt, ulB 21-^ ^IJl SBPD7> Z}o) z]]*go) s)o] u)h b^o] SBL £. ^ 

VSS^-S s)JL, nflol e^-o] mbl^. oflo] H]e j^o} ^IJl MBPUC7> 

VPP S5i7l nfl^-ofl ^^<y- VCC^-S ^cf(t5). ojnfl fefl 

°1H er^l PL^ 5)1^ ^*l*l<y- VSS-°3. A]?Jcf. 
<120> a^w u]H 4lJ> SBSW27> VPP-§- -fr^l«rul ^tt , 

Ji tilB. efoj = <y aijt SBPU^ fllt^r ^^^^ VPP efl'tS. € 0 1^^, € = ^fi^ 3: 
4(self boosting effect)^! ^w. a]^ SBSW2S] efl«go] ^<y-^<y- VPPiLtf 



64-19 



1020020077826 #^ ^*>: 2003/5/20 

fe^r #°*h°3. ^^cf. ^w. «1S e}-°l efl*i^ VPP 

<i2i> £E*h WL°1 ^^^1^ VPP ell'i* -#3HH ^« «lB SBL^ 

efl ^o] ^<y-*i<y- VPP efl»i 0 l £M €5. JL^Hl ^*fl ^^^Kl WL^l Eflfol 

•t^^ VPPJ5L4 ^ ^JlS PL°1 ^1^ VSS ejl 

t-a- -n-^iti: a o v ^hh £is-eK] \M ^<y-*i<y- vpp^.^ ^ ^<y-sH $x?] ^ 

-£-<>)] S.€r ^ MCS] ^sfl^Ei FC<^] 3HBi 511 ^1 Sfl^Hr VPP^l 

^^(hidden "l(VPP)" write)(t6). 
<122> °]°\*\, ^eM^) ^ PflS-e) 4 MCofl *R>£l°l 5U£ ^H^lr^r ^1^H<>11 ^§11 

^s]o] ^^}s\o] oi 7 l ^d\] t v)]o] a je s^o] MBL°1 A ^l£Sl -i MC<H1 ^R^a^ 
t-HojE^l -5]] #*}^ ^<y- 511^0] S)JZ ( A^tf. HjE s^-o] Aljr SBSW17> ^^^i^- 

VPP^-S. € 0 1^H, ^) Q A wlH el-'?! MBL°fl ^ 3MeH «fl^>^ ^ 31 M sl«fl -M 
a. alH el-o] SBL^l -g-^ ^1^°1 nJ-BH A £. MC^l ^aIb] FOfl-fer 

^l^Hl ^^tiLQ ^H^H *fl^}^r eflHo] t\X\ ^^cf(restore)(t7). 

<i23> 7fl A ^"(restore) -^^M ^^lfe, ^l = el-^l M 1-slHB ?\9l PL-SsL*} ^ 

<i24> ol<H A i, ti lS el-^1 SBL^r ^1^ VSS-^-S Ssl^l £l Jl, *H<y ^lH 

MBL£- ^^^SJ- VCC-^-S. Hsl^l €*=Kt9). 
<125> H 12 ^ £ 13-8: £ 4<i £a|s} -g-^c^ 7iH a]Jt tqsc-1 -i-s., ^2 ^lS. n]S 

d * 4q = 5te] WL/#eflols PL ^^-21 ^ 23.7111- -t^Rr £^^14. 
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<i26> £. 12^ *fll ^IJl c^sci "(20)^ afll ^11 ^sr:^(210~21N)ofl>H 7\]°)B. ^ 

<127> ajj: #^-(20)^ *fll 41 J- ^^Di^-(210-21N)1- if-^H ^ 

z| ^li a] J: ^sc-l-f (210-21N)^ *fll t]3.t\ -ilJM- DEC10-DEC1N ^ tIMe 
GVPP* #^ W. 

<128> ^12 *±2L tjsei -i-^-(30)^- 4^ *fl2 ^IJl ^SDl^-(310~31N)l- ^ 

51 tr^l, ^ ^12 4]Jr c] «-(310~31N)^ ^7fl^ *|]2 a}J: DEC20, DEC21* # 

<i29> ^^e^o] WL/#3HH PL ^-§-^(14)^ ^liL^ DEC10-DEC1N ^ 

7fl°lH ^•y-^i^ GVPP ^12 ajj- DEC20 , DEC21 »]i7} iH*HrRr € <^ 

<iso> £ 13^ AiJ: cls^ M(30)o| ^i2D^(310~31NHH ^°1H ^ 

GVPPol #^5]^r ^11- ^^W. 

<m> ^ll A]jr cl^c-l 1-^(20)^- »U 4lJl 4i2t:i-f (210~21N)» ^ 

3fe*D, z]- ajjt qsc^(210~21N)^ Aijr:g. DEC10~DEC1N» 

<132> *fl 2 Aljr ^=/ci 44(30)^ 4^2] ^2 ^|Jl ^SC^(310~31N)1- if-*H ^ 

sl^cfl, z]- ^fl2 ^IJl qs^Jf (310~31N)^ ^-7fls] *fl2 ^l3L DEC20 , DEC21 ^ Tfl 

°1H ^ < y-^i < y- VPP-g: #^t-Vcf . 
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<i33> £).!=eK! WL/l-iHHm el-o] PL ^j=L (14)fe . ai^I- DEC10-DEC1N ^ 

TIME GVPP ^12 c]3C] DEC20 , DEC21 t^7> m*}*}^ 

#^-(10)^ <3<*ofl afl^l^cf. 
<i34> £ 14^ £ 12 ^ £ 13<H1 £lJE.eKl WL/#3MB 5}-<y PL ^ ^JELe}- 

^^-(14)^ ^M] 51^14. 
<i35> ^^.e^-<y ^--§-^(14)^ $^9l ^-¥-l-(150~15N)l- SW^Hl, ^ ^ 
$)S.bK] ^^-(150~15N)^ icJE. Nl^ *I$H 4^ aflWfe ^ = 2^ WL0~WIiH afll 
aIJl DEC10-DEC1N1- ^d^^^S. <?l7l-^ <&3.^ E.^)^] NTl^, 42 
^}3L DEC2H tq-Bl- ^fl^Hr ^ = e^-<y WL0~WLN^: l-^^l ^Ei NT2 
4, 711 °1H GVPP^l 4^ 42 ^3.tz] a] J: DEC20* ^s}^ <?fl£i 

NT31- ^^4. 

<136> £ 15^r £ 14<i = M-Hf^ E^-Olnj^oltq-. 

<i37> ^ 7 H TflolH GVPP°1 VCC* -rM §M <?3!£i B€*l^ NT3^ 

<i38> nj-efx-^ VSS* -fr*l*}:n. 91^ 42 t)3.tf DEC20<>fl h^S. N17> ^ 

^1^^ VSS-2.S. <g£i H ^fl^l^Ei NT17> H ^.H €4. 

<139> olnfl, ^2 A]jr DEC21^r #^*l<y- VCC^: B^fl^liB^ NT27> 

H -& £)<H M ^^l^<a- VSS^-S. #t}£ ^cf(tO). 
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<140> <>loH, ^VM"^ ^12 ^SC] -tls DEC20^ VSS^H VCC°-5. 

is\o\ i^H. Nl°l VCC<HH 9312-^ B^fl^liEl NT321 ^-^^^ Vtm n J:^- 

eflt VCC-Vtm^g- -M^tKtl). 
<ui> cf-g. ^j|2 c]3ti ^|iL DEC21^ VCC°lH 3*1 VSS^-S. 

i H^^l^Ei NT27> ^ €^(t2). 
<W2> tIMje ^<y-^«y- GVPPol ^<a-^<a- VPP°1 £)<H N17> aflU VCC5. 

*#€*=Kt3). 

<143> olnfl, isfl^Vb ^li x^scl DEC107} eflt VPPS #^31^ 

VCC^-S. He)*V*lsH N1 - w.^^ jL4(self boosting effect HI 

^#31 # VPP^# tf-^th}. 
<i44> nj-ej-A-l ^) = e}-o] ^ ^oj-efl^^ ^11 VPPS. ^€^(t4). 

<i45> °1<>H, 7^2 c^scl DEC207} ^^l^i^- eflt VSSS. ^o]e]-^ iiJE. Nl-b 

•& efl^ VSS5. WL^r zflt VPPS. (floating) #3] 

7> «cKt5). 

<W6> ojufl, A-^ti. ti] e e).o] a]Jt SBPU7> ^IIS VPP°1 sH ^h}*] M 

>i = sl«fl Sltf efl'So] ^€4(t6, t7). 

<147> °1<>H, ^12 c^acl <0 J: DEC2171- efl*i VCCS. B3H^ 

b) NT27> ^ ^ ^cf. rej-e}-^ = WL£r 3*1*1^ zflHft VSSS. ^cf(t8). 
<148> o] JjLofl *f) 2 tjaci ^IJl DEC20 ^ *fl#*}b *fll a]^ DEC107} 
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<H9> £ 16£- £ 12 ^ ^ 13°fl ^ = 5^-0] WL/l-eflolH PL # €3H 

B. e}-^l ^^-(14)^ -S-Afl 3 3.* M-B^^fl S^olcf. 
<iso> #eflolH ^^«.(i4)^ cj-^ ^ e flo]E efoj ^«.s.(i 6 o~i6N)* 

i*J-s}^Hl, ^ $jE.eKl ^-g-^-(160~16N)^ ^= Nl^ ^ej- sfl^Hf # 

3HB 2**1 PL0~PLN^1 *IU ^Jl DECIO-DECINS Sl7>*|-^ <flS.^ 

NTlsf. *12 ^St:i ^lJL DEC21*U aj-e)- *fl#*Hr PL0-PLN* 

#cf^-A] 7]i- oflS-i H^*)^ NT2sq-, TflolH GVPP<^1 ©.S. *fl2 

cjsel DEC20* <&3.^ B^fl^l^Ei NT3* 

<151> 3E. 17-^ £ 16<H] 5.*]$. 1-efloje ej-o] E^^ol t}. 

<i52> Tfloi^ ^<y-;£<y- gvpp^I vcc# -fi-*l*H «?fls.^ nt3^ 

<153> nj.^ ^^l^<y- VSS-I- -fM Jl *||2 -tl^l DEC20^1 ^ N17> ^ 

^l^^J- VSS°_S. -i^S)^ <&3-^i NT17> ei Qt)-. 

<i54> ojufl, i^c] aIJ: DEC21^ ^-S^ VCC* -fr*l*H B^l^&) NT27> 

e4 £ s\o] ^eflojE ej.o] PL ol ^^l^oj. vSS^-S. €*=KtO). 
<155> «>H>H, sM-e} ^12 tqscl 4lJr DEC20ir VSS^l^i 31^31^ VCCAS. €°1 

*H i^H. Nl°] VCC^l^i H^M^B] NT3S1 ^;£<y- Vtn^ ^ 

VCC-Vtn-g- ■{*-*] , *1]2 tJ-SC] ^Jl DEC21^ VCC<^1 

VSS-O-3. ^M*} 0 } <&S-^ NT27> ^ ^c^-(tl). 
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<156> TflolH ^SlU GVPPol ^ < y-^i < y- gfl 1 VPP°1 N17> vccs. 

^^4(t2). 

<157> olnfl, «fl^>^ r^scl A1J: DEC107)- 31^ VPPS. #€31^ 

VCC^S. He) ^H^<H Nl^ 45. JL^Kself boosting effect H ^*fl 

^ o « v ^<y- VPP^ #^th=h 

<i58> 4^ #eflo]H e)-<?l PL^ ^31^ efl^t VPPS. ^<y-^^(t3). 

<159> ^uf^ ^2 <0Jl DEC207> ^^M^ efl^t VSSS. ^lsH Nl^r 

°J- 31 *i VSSS €°|5}<H 4£i H^fl^l^&l NT17> Ei ^4. cf^- ^12 

DEC217]- VCC5. ^ojs}^ ofls.^ B€*l^ NT27> Q ^ sH fefl 

o]e PL°1 3*1^ efl«i VSSS # cf^r€^f(t4). 

<160> olnfl, e>q-^ ^ 2 ^Jl DEC21tt 31^*1^ A% VCCi- -fr*l*H <as.^ B€ 

NT271- *i ^ ^-EflS -fM^H #Bl)olB e}°] PLo] # cf£ ^-Efl* -fM^Rr 

3]2 clsc-l ^IJl DEC207> ^^^i^- eflf VCCS. oflS.^ B^*l^Ei 

NT17> Ed s)^ ; *j efl>§ VSS-§- 9X^ *fl^Rr e^d] a]Je. DEC10 

ofl #eflolH ^^1 PL°1 ^*)&<S *m VSS-8- ^l€^(t5). 

<iei> §>i4o] ^fl2 r^n^ a]Jl DEC217]- ^l*!^ eflt VSS5. "3^ 2=^*1^ 

NT27> Ej ^.H sjJi, 4€- ^12 ^^cl DEC207> VCC# -R^l*}^ 312- 

^ B^l^i NT17> Ed ^-Efll- -£M*Kr ^V, Sfl^Kr ^1 Z]=LXi\ A}Jl DEC107> 

<£<y-*l<y- efltg VPPS. ef^l PL°1 efll! WPS. ^<y-^4(t6). 
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<162> °1°H, ^>u)-o) ^ 2 else] ajjt DEC20 % «fl^*>fe *Hl ^3c1 a] 5: DEC107> 

VSS-O.S. ^°1«H N17> efl^t VSS^l Slul, *I12 cjacl ^Jr 

DEC217> eflf VCC5. 31-2-^ B^l^ NT27]- ^ £ 

s|-o] PL°1 ^^1^1^ elllS VSSS. ^H}(t7). 
<163> 5L 18-^ £ 12 ^ ^ 13«^1 Ir^-S^l^i *fll ^12- ^^.^ ^*Rr 4 

<i64> *fli Aljr q =iDl^-(210)fe, »H^(22) ^ efl^ Al=E|(23)* X^SH ^ 

-M^l, eil^ a]he](23)^ aij: DEC107> ^cf. 

<165> tq^^ ^H-*f(22)^ Sfl^Rr ^JJl ^^^^-(210)^- ^*Rr ^Hl: ^.S. 

ENO, *IU ^scl ajjt DEClO^l EH^ 1 * EHnj *lMA)jr DEC1C0N ^ ^ 4i 

^ A]jr CSEL1: c]3^ ^ \H^HB ND1$K ZL ^Tflc-lH NDl^ aV^A] 
7l^r <a^El INV11- 

<i66> efl^f a1h&1(23)^ HSi 7l#^ <g^^ B^l^liEil: PM11, PM122J-, ?\]o] 

M^l *)H-¥-(22)3] vflj=7flo-|;E ndi ^ INV1S] <fr^^7> ^ ^7>5]^ 

<fflS.i H^^l^El-i- NM11, NM12Sf, 3i]2.^ H^l^Ei PM12 ^ <ti!-£^ H^l^Ei NM12 
^ ^ £Jll?loil^o] ^.g. «V*U]^ ^li aIJl DEC 101- #^*Rr ^S.^ H^S 

^l^i Ei PM13 ^ <a2.i B$*l^Ei NM13S. ^^=1 <?ltHE| INV2# ^^14. 
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<167> £ 19^ £ 12 ^ B 13<H] B^l^i -|--s.b°1H 413: 4 

<168> *fl 2 Aljr ^£-1-^(310)^ Sfl^Kir ^12 *l3L ^ 3^-^(310)1- ^<a}*Rr ol<HM-i- 

^Isl- EN20, EN21 ^ ^|2 ^IJl DEC20^ eH*J o. E^-o]^ ^Ha)^ 

DEC2C0NH- t^S^ ^TlHB NDlSf, ZL M^TflolB NDl^l #^^1^1- ^^^1 ?l^r 

^^Bl INV112V, <y^^l INVll^l #^JL1- *M«>^ ^12 ^JL DEC201- # 

^Hl^l- INV12, INV13^-, INVll^l ^ ^.E.5|o] ^ ^ ^Efloje 

5^-<?l PL^l #t^& E^olnj ^^Hr #tf£ ^HaIJ: pdc» ^-^5} 
olB ^=7l]olH ND125] ^A]jr.g. *>*}sH *fl2 A]jr DEC21-& # 

oit^Ei-i- INV14, INV151- B^H ^^cf. 
<169> B 20£r B 12 ^ B 13 <H] B7>1=1 M.;£oflAi 7fl°lH 'M*^ 711 °1 H. 

"S^tf <£49-¥-3 ^Ml M-^hH B^c]-. <^7H f £ 12^1 B^ #-ij-B-^ 711 

°1H ^^ J f7> ^- Aljr cl^c-!-"-^ b^ ^Al ^oIji, b i 3 o]l £ a!^ 

l-Hf-B^r TllolB ^^^-7> 4 ^2 ^ljl cISCI^-oH B^£ uJ-El-tfljl 

SUr^l. ¥ *H «^H1 TllolB ^<y-#<y- lHJ-?-7j- A>-g-^Cl-. bbV, Cf^ 

TllolB t^-^-l-t £ 20^1 TllolB ^°M<y- ^°Jt!r 

<i?o> TllolB ^-^(60)^ ^B *1H-^(61) ^ ^B-^(62)» B^H ^€ 

4. 
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<m> *D°W61)fe *fl#*Rr tJM;e ^^-(60)» *I^*Kr ^lofloll- a] 

S. ENO ^ Tfl^lH ^J-^ GVPP^ EHnj^. ^SKf 4 0 1 U J ^A]i GC0N1- ^ 
si ^7)1 °1H ND21S}, nE^tIHB ND21S1 #^^1^ PRE* ^3l*H ^15. 

^H^lS PC0N* SJ^^l" INV21, INV22, INV23* S#«W ^^4. 

<172> |£^-(62)b ^^l^<a- A\o)c]} -g-f- 7fl°lB°fl ^B *lH 

-¥-(61)^ ^^TflojH ND21£] #^iE. PRE7> <y7>S]^ 2)2.^1 B^l^&l PM21 ^ <?fl2. 
i B^^E] NM215+, 3] 3.^ S^^iB] PM21 ^ ^S.^ B3l*l^El NM21^ ^-f- 
91 s] *I$H nj-e}- f^^t VCC^-S ^ B^l^Ei PM22 

^B *1H^15: PC0N°i| 4s} #^3>4# 3gB 7B^^1e1 cm B*}-^ ^ 

<173> s. 21-& £ 14^1 JEAls} $| = eKl ^^-tLo) eflo]o>^- t^^g- q-Ej-tfl B^ojt}. 

<i?4> J£a1€ y>sf ^-o] a] 3i ej-olo] 37fl #(layer)BB TfliM BB ^€4. 

<i75> ^, ^ %- Liofl^ <a^i H*2Ul^El NT3^) -ELeflo] ^7H1 *1)2 ^3.^ 

DEC201- Sl7>*M s}o](71), ^IS.^ B^H^l^Ei NT3^1 #7H1 ^2-^ B 

^fl^l^Ei NTl^l TflolH ^r^l-l- <g^^}7l ^tb US. eKl(72), <a£i B^*l^El NTl^ 
j=eflol #*H1 ^11 ^ScH ^IJ: DEC 10-1- <&7}ffr7) ^tb ^Is. sKl(73), <ffl2-i B€*l^ 
NT1, NT2S] ^-g- ^7}<H1 flS-fiKI WL ^- <£^f>} 7 ] ^ ^31 S^ol(74) ^ ^S. 

B^l^ NT221 t£t\°\] ^X]&<$ VSS* ^^*>7l Sft^ A] 2. Bj-O] (75) o] 

^^=14. °i7H , i^H. Nl* ^^^>7l ^Sfl <?!£± B^*]^ NT3S] dli ^ 
-2-5. ^]JL e}°](72H <as.^ H^^l^El NTiaJ 7fl ©IB ^7>1- <^^*>7l ^ 

7_V S} < ?1(77)# ^J= ^^"(76) SHI 
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<176> 3p L2°\)±: *fll 11 S. DEC107} <?17}S)^ e}o](83)o] ^$JL, 

^!fi.i H^fl^l^ NT3^ ^*>* <^^s]-7l ^tb ^ % Ll°fl ^€ -tl^l £]-°J 

(71)°fl ^12 c]3Cl a]^: DEC20S} ^ ^(91)^- <$^}7] W ^ 
(interconnection) ^lJL 5l-°J(81), ^S-i e^^^e^ NT3^ 7flo]H 7flo]E <£<g- 

GVPP^ ^ £^(92)^- ^ ^ 5^oi(82) ^ H^l 

NT2^ TflolH cf^fo]] ^2 t]=Lci a] J: DEC21S] ^ B}^l(93)^r ^^7} # 

<177> Afl # L3<^1^ TllolH GVPP^ ^ 5}°J(92) ^ *tf2 v)=lv^ 

DEC20 , DEC21^ Sr^ll-Ol, 92)°1 

<178> £ 22-^r -g- 4€- 7 <hfr€*II ^ *H <4^ 

<179> #-R-*l^l v\)S.€\ v\)5.?] oj^(100), ^H^IS- 1-^(52, 53) ^ A}2 ^IJl 

cjacl -«(30)-§- if-tbcf. 
<180> Bflae) ojo4(100)-8r 4^7^ BflS.^ !-!=-( 110)* i^Vtf. tM$] v\)5L?l « 

(HO)^r ^7flSl i| <H ell °1 ^(10)ol c-flojE-l DB# ^-fr^M *r<4^ 4i^S8 

H <Hsll 0 l(51)# ^-B-^cf. 
<181> z}- ^ o]z))o] M(io)^ *f|i A]Jr clscl #^-(20)ol 31 ti^ DBSl #tflSH| 

<182> c^H, C-flolEi Bl>i DBt- 7l§O.S. tf-^ 3 *1 tb ^ <H 3] °1 1-^#(10)^ 

^12 ^Jl ^sci M(3o)* ^-H-^ZL, <5pf°fl ^^ItV ^l-dO)-^ ^ ^12 
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cjac] #^-(30)-g: ^g-H-^cf. A2 *±3L ^3.^ -^(30)^ *\)3-Z] ^ 

<183> I£*V, ^2 ^Jl 1^(30) °1 tg^s* <5}*H1 ^O^S., f- 

°) *8^sm 3^ l-^-(52)o] tifl^Sl^, «>cflSHIfe TlHsjs, uJb], t\5V%, <y# 

3 f-o] ^^s)fe *H Sis ^(53)ol «fl^l^4. 

<i84> £ 23^ l)-^°fl S-fl^ "1]5-^ SE 4^- 41*1 41 # M-Ef 

<185> nfls.^ ^1^-, v\]5LZ] <3^(100), ^l^slS 1-^(52, 53) ^ *fl2 
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